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SOUTHWEST QUAD GROUNDWATER RESULTS
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FIGURE 2-7. PORE WATER ASSIMILATIVE CAPACITY
SECOND 2009 SEMIANNUAL MONITORING EVENT
CHEVRON CINCINNATI FACILITY, HOOVEN, OHIO
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MONITORING WELL NETWORK
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FIGURE 2-9. BARRIER WALL NORTH TRANSECT VERTICAL GRADIENTS
SECOND 2009 SEMIANNUAL MONITORING EVENT
CHEVRON CINCINNATI FACILITY, HOOVEN, OHIO
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Outboard Gradient - Groundwater elevation at BMW-1D minus the surface water elevation at BSW-1.
Inboard Gradient - Groundwater elevation at MW-135D minus the groundwater elevation at MW-135S.



FIGURE 2-10. BARRIER WALL SOUTH TRANSECT VERTICAL GRADIENTS
SECOND 2009 SEMIANNUAL MONITORING EVENT
CHEVRON CINCINNATI FACILITY, HOOVEN, OHIO
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EXPLANATION
Outboard Gradient - Groundwater elevation at BMW-3D minus the surface water elevation at BSW-3.
Inboard Gradient - Groundwater elevation at MW-137D minus the groundwater elevation at MW-137S.



FIGURE 2-11. NESTED SOIL VAPOR MONITORING WELL OXYGEN AND CARBON DIOXIDE CORRELATION PLOT
SECOND 2009 SEMIANNUAL MONITORING EVENT
CHEVRON CINCINNATI FACILITY, HOOVEN, OHIO
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FIGURE 3-1. BENZENE MOLE FRACTION VERSUS TIME IN LNAPL AND SOIL CORE SAMPLES 
SECOND 2009 SEMIANNUAL MONITORING EVENT
CHEVRON CINCINNATI FACILITY, HOOVEN, OHIO
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FOR EACH OF THE SAMPLES COLLECTED FROM THE MIDDLE OF THE SMEAR ZONE AT EACH LOCATION.
2.  MOLE FRACTION BENZENE FOR ALL OTHER EVENTS CALCULATED USING LNAPL ANALYTICAL RESULTS
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EXPLANATION
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ND(0.028) - NOT DETECTED AT THE INDICATED
DETECTION LIMITS.
JB - CONSTITUENT DETECTED IN QC SAMPLE
TPH - TOTAL PETROLEUM HYDROCARBON
CONCENTRATIONS REPORTED IN (mg/L).

GROUNDWATER MONITORING
WELL AND DESIGNATION
ESTIMATED SMEAR ZONE EXTENT

PROPERTY BOUNDARY
GREAT MIAMI RIVER

BUILDING, TANK, OR
OTHER STRUCTURE

GENERAL GROUNDWATER
FLOW DIRECTION



FIGURE 3-3. GROUNDWATER CONSTITUENT CONCENTRATIONS VERSUS TIME, MONITORING WELL MW-17
SECOND 2009 SEMIANNUAL MONITORING EVENT
CHEVRON CINCINNATI FACILITY, HOOVEN, OHIO

201006_COC-TrendMW-17fall09_FIG-3-3 1 of 1

EXPLANATION

ONE DATA POINT EXCLUDED (4/23/08)
FT AMSL - FEET ABOVE MEAN SEA LEVEL
mg/L - MILLIGRAMS PER LITER

WATER LEVELS PRESENTED FOR POSSIBLE EXCLUSION OF DATA POINTS BASED ON POTENTIAL DILUTION OR PRESENCE OF LNAPL.
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FIGURE 3-4. GROUNDWATER CONSTITUENT CONCENTRATIONS VERSUS TIME, MONITORING WELL MW-22
SECOND 2009 SEMIANNUAL MONITORING EVENT
CHEVRON CINCINNATI FACILITY, HOOVEN, OHIO

201006_COC-TrendMW-22fall09_FIG-3-4 1 of 1

EXPLANATION

ONE DATA POINT EXCLUDED (4/16/08)
FT AMSL - FEET ABOVE MEAN SEA LEVEL
mg/L - MILLIGRAMS PER LITER

WATER LEVELS PRESENTED FOR POSSIBLE EXCLUSION OF DATA POINTS BASED ON POTENTIAL DILUTION OR PRESENCE OF LNAPL.
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FIGURE 3-5. GROUNDWATER CONSTITUENT CONCENTRATIONS VERSUS TIME, MONITORING WELL MW-81S
SECOND 2009 SEMIANNUAL MONITORING EVENT
CHEVRON CINCINNATI FACILITY, HOOVEN, OHIO

201006_COC-TrendMW-81S_FIG-3-5 1 of 1

EXPLANATION

NO ANALYTICAL DATA AVAILABLE FOR FALL 2009 BECAUSE LNAPL WAS PRESENT IN THE WELL.
EIGHT DATA POINTS EXCLUDED (6/20/1996, 6/9/1997, 4/1/2002, 11/15/2005, 11/28/2005, 12/29/2005, 4/30/2008)
FT AMSL - FEET ABOVE MEAN SEA LEVEL
mg/L - MILLIGRAMS PER LITER

WATER LEVELS PRESENTED FOR POSSIBLE EXCLUSION OF DATA POINTS BASED ON POTENTIAL DILUTION OR PRESENCE OF LNAPL.
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FIGURE 3-6. GROUNDWATER CONSTITUENT CONCENTRATIONS VERSUS TIME, MONITORING WELL MW-93S
SECOND 2009 SEMIANNUAL MONITORING EVENT
CHEVRON CINCINNATI FACILITY, HOOVEN, OHIO

201006_COC-TrendMW-93Sfall09_FIG-3-6 1 of 1

EXPLANATION

FIVE DATA POINTS EXCLUDED (3/18/97, 6/9/97, 11/30/04, 4/30/2008, AND 11/19/2009)
FT AMSL - FEET ABOVE MEAN SEA LEVEL
mg/L - MILLIGRAMS PER LITER

WATER LEVELS PRESENTED FOR POSSIBLE EXCLUSION OF DATA POINTS BASED ON POTENTIAL DILUTION OR PRESENCE OF LNAPL.
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FIGURE 3-7. GROUNDWATER CONSTITUENT CONCENTRATIONS VERSUS TIME, MONITORING WELL L-1RR
SECOND 2009 SEMIANNUAL MONITORING EVENT
CHEVRON CINCINNATI FACILITY, HOOVEN, OHIO

201006_COC-TrendL-1RRfall09_FIG-3-7 1 of 1

EXPLANATION

ONE DATA POINT EXCLUDED (4/17/08)
FT AMSL - FEET ABOVE MEAN SEA LEVEL
mg/L - MILLIGRAMS PER LITER

WATER LEVELS PRESENTED FOR POSSIBLE EXCLUSION OF DATA POINTS BASED ON POTENTIAL DILUTION.
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FIGURE 3-8. GROUNDWATER CONSTITUENT CONCENTRATIONS VERSUS TIME, MONITORING WELL L-3R
SECOND 2009 SEMIANNUAL MONITORING EVENT
CHEVRON CINCINNATI FACILITY, HOOVEN, OHIO

201006_COC-TrendL-3R_FIG-3-8 1 of 1

EXPLANATION

NO ANALYTICAL DATA AVAILABLE FOR FALL 2009 BECAUSE LNAPL WAS PRESENT IN THE WELL.
ONE DATA POINT EXCLUDED (4/16/08)
FT AMSL - FEET ABOVE MEAN SEA LEVEL
mg/L - MILLIGRAMS PER LITER

WATER LEVELS PRESENTED FOR POSSIBLE EXCLUSION OF DATA POINTS BASED ON POTENTIAL DILUTION OR PRESENCE OF LNAPL.
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FIGURE 3-9. GROUNDWATER CONSTITUENT CONCENTRATIONS VERSUS TIME, MONITORING WELL MW-21
SECOND 2009 SEMIANNUAL MONITORING EVENT
CHEVRON CINCINNATI FACILITY, HOOVEN, OHIO
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EXPLANATION

NO DATA POINTS EXCLUDED FOR MW-21
FT AMSL - FEET ABOVE MEAN SEA LEVEL
mg/L - MILLIGRAMS PER LITER

WATER LEVELS PRESENTED FOR POSSIBLE EXCLUSION OF DATA POINTS BASED ON POTENTIAL DILUTION OR PRESENCE OF LNAPL.
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FIGURE 3-10. GROUNDWATER CONSTITUENT CONCENTRATIONS VERSUS TIME, MONITORING WELL MW-64
SECOND 2009 SEMIANNUAL MONITORING EVENT
CHEVRON CINCINNATI FACILITY, HOOVEN, OHIO

201006_COC-TrendMW-64fall09_FIG-3-10 1 of 1

EXPLANATION

ONE DATA POINT EXCLUDED (10/12/99)
FT AMSL - FEET ABOVE MEAN SEA LEVEL
mg/L - MILLIGRAMS PER LITER

WATER LEVELS PRESENTED FOR POSSIBLE EXCLUSION OF DATA POINTS BASED ON POTENTIAL DILUTION OR PRESENCE OF LNAPL.
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FIGURE 3-11. GROUNDWATER CONSTITUENT CONCENTRATIONS VERSUS TIME, MONITORING WELL MW-99S
SECOND 2009 SEMIANNUAL MONITORING EVENT
CHEVRON CINCINNATI FACILITY, HOOVEN, OHIO

201006_COC-TrendMW-99S_FIG-3-11 1 of 1

EXPLANATION:

NINE DATA POINTS EXCLUDED (12/10/1997, 4/3/2000, 5/23/2000, 11/7/2001, 11/4/2002, 2/24/2005, 9/7/2005, 10/28/2005, and 11/20/2006). 
FT AMSL - FEET ABOVE MEAN SEA LEVEL
mg/L - MILLIGRAMS PER LITER

WATER LEVELS PRESENTED FOR POSSIBLE EXCLUSION OF DATA POINTS BASED ON POTENTIAL DILUTION OR PRESENCE OF LNAPL.
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FIGURE 3-12. GROUNDWATER CONSTITUENT CONCENTRATIONS VERSUS TIME, MONITORING WELL MW-85S
SECOND 2009 SEMIANNUAL MONITORING EVENT
CHEVRON CINCINNATI FACILITY, HOOVEN, OHIO
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EXPLANATION

ONE DATA POINT EXCLUDED (12/11/08)
FT AMSL - FEET ABOVE MEAN SEA LEVEL
mg/L - MILLIGRAMS PER LITER

WATER LEVELS PRESENTED FOR POSSIBLE EXCLUSION OF DATA POINTS BASED ON POTENTIAL DILUTION OR PRESENCE OF LNAPL.
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FIGURE 3-13. GROUNDWATER CONSTITUENT CONCENTRATIONS VERSUS TIME, MONITORING WELL MW-115S
SECOND 2009 SEMIANNUAL MONITORING EVENT
CHEVRON CINCINNATI FACILITY, HOOVEN, OHIO

201006_COC-TrendMW-115Sfall09_FIG-3-13 1 of 1

EXPLANATION

NO DATA POINTS EXCLUDED FOR MW-115S
FT AMSL - FEET ABOVE MEAN SEA LEVEL
mg/L - MILLIGRAMS PER LITER

WATER LEVELS PRESENTED FOR POSSIBLE EXCLUSION OF DATA POINTS BASED ON POTENTIAL DILUTION.
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AVERAGE DISSOLVED PHASE BENZENE TRENDS

ACROSS THE SMEAR ZONE

SECOND 2009 SEMIANNUAL MONITORING EVENT

CHEVRON CINCINNATI FACILITY

HOOVEN, OHIO
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NOTES:

1. ERROR BARS REPRESENT MINIMUM AND MAXIMUM CONCENTRATIONS
MEASURED DURING SAMPLING EVENT

2. NON-DETECT CONCENTRATIONS SET TO REPORTING LIMIT FOR AVERAGING

3. SAMPLING EVENTS DISPLAYED: FALL 2002, FALL 2004, SPRING 2008, FALL 2008,

SPRING 2009, AND FALL 2009
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FIGURE 3-15. VAPOR SOURCE CONCENTRATIONS, NESTED VAPOR MONITORING WELL VW-93
SECOND 2009 SEMIANNUAL MONITORING EVENT
CHEVRON CINCINNATI FACILITY, HOOVEN, OHIO

201006_Figs3-15,3-16&3-17SourceTermVaporTrends_FIG 1 of 1
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FIGURE 3-16. VAPOR SOURCE CONCENTRATIONS, NESTED VAPOR MONITORING WELL VW-96
SECOND 2009 SEMIANNUAL MONITORING EVENT
CHEVRON CINCINNATI FACILITY, HOOVEN, OHIO

201006_Figs3-15,3-16&3-17SourceTermVaporTrends_FIG 1 of 1
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FIGURE 3-17. VAPOR SOURCE CONCENTRATIONS, NESTED VAPOR MONITORING WELL VW-99
SECOND 2009 SEMIANNUAL MONITORING EVENT
CHEVRON CINCINNATI FACILITY, HOOVEN, OHIO

201006_Figs3-15,3-16&3-17SourceTermVaporTrends_FIG 1 of 1
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FIGURE 3-18

DISSOLVED PHASE NITRATE 

AND SULFATE CONCENTRATIONS 

SECOND SEMIANNUAL 2009 MONITORING EVENT

CHEVRON CINCINNATI FACILITY,

HOOVEN, OHIO

Checked By: ?? File: 200910_Ql_EAccept_OxTrends.mxd
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FIGURE 3-20. DISSOLVED PHASE BENZENE AND NATURAL ATTENUATION INDICATOR CONCENTRATIONS VERSUS DISTANCE
SECOND 2009 SEMIANNUAL MONITORING EVENT
CHEVRON CINCINNATI FACILITY, HOOVEN, OHIO
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FIGURE 3-21. TVPH AND FIXED GAS PROFILES, NESTED VAPOR MONITORING WELL VW-93
SECOND 2009 SEMIANNUAL MONITORING EVENT
CHEVRON CINCINNATI FACILITY, HOOVEN, OHIO
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FIGURE 3-22. TVPH AND FIXED GAS PROFILES, NESTED VAPOR MONITORING WELL VW-96
SECOND 2009 SEMIANNUAL MONITORING EVENT
CHEVRON CINCINNATI FACILITY, HOOVEN, OHIO

201006_VW-96Profiles_FIG-3-22 1 of 1
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FIGURE 3-23. TVPH AND FIXED GAS PROFILES,  NESTED VAPOR MONITORING WELL VW-99 
SECOND 2009 SEMIANNUAL MONITORING EVENT
CHEVRON CINCINNATI FACILITY, HOOVEN, OHIO
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FIGURE 3-24. TVPH AND FIXED GAS PROFILES, NESTED VAPOR MONITORING WELL VW-139
SECOND 2009 SEMIANNUAL MONITORING EVENT
CHEVRON CINCINNATI FACILITY, HOOVEN, OHIO
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1.  OPEN SYMBOL DESIGNATES A NON-DETECT VALUE
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FIGURE 3-25. BENZENE AND O2/CO2 PROFILES, NESTED VAPOR MONITORING WELL VW-127
SECOND 2009 SEMIANNUAL MONITORING EVENT
CHEVRON CINCINNATI FACILITY, HOOVEN, OHIO
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FIGURE 3-26. BENZENE AND O2/CO2 PROFILES, NESTED VAPOR MONITORING WELL VW-128
SECOND 2009 SEMIANNUAL MONITORING EVENT
CHEVRON CINCINNATI FACILITY, HOOVEN, OHIO
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FIGURE 3-27. BENZENE AND O2/CO2 PROFILES, NESTED VAPOR MONITORING WELL VW-129
SECOND 2009 SEMIANNUAL MONITORING EVENT
CHEVRON CINCINNATI FACILITY, HOOVEN, OHIO
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FIGURE 3-28. BENZENE AND O2/CO2 PROFILES, NESTED VAPOR MONITORING WELL VW-130
SECOND 2009 SEMIANNUAL MONITORING EVENT
CHEVRON CINCINNATI FACILITY, HOOVEN, OHIO
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FIGURE 4-1. LNAPL RECOVERY, DRAWDOWN, AND FLUID LEVEL SUMMARY (2009 HIGH-GRADE EVENT)
SECOND 2009 SEMIANNUAL MONITORING EVENT
CHEVRON CINCINNATI FACILITY, HOOVEN, OHIO
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NOTE:  Due to the USEPA Superfund Technical Assessment and 
Response Team (START) Investigation, access to monitoring and 

production wells in and around Hooven was not permitted during 
the September 17 - 18, 2009 gauging event; therefore, fluid 
level data from the September 11, 2009 gauging event was 

used for wells, MW-81S, MW-92S, MW-93S, MW-99S, MW-100S,
MW-101S, MW-121, MW-125, MW-126, and MW-128.
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NOTE:  Due to the USEPA Superfund Technical Assessment and 
Response Team (START) Investigation, access to monitoring and 

production wells in and around Hooven was not permitted during 
the September 17 - 18, 2009 gauging event; therefore, LNAPL 
thickness data from the September 11, 2009 gauging event was 

used for wells, MW-81S, MW-92S, MW-93S, MW-99S, MW-100S,
MW-101S, MW-121, MW-122, MW-125, MW-126, MW-128, and
PROD-24.
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FIGURE 4-5. HSVE OPERATION, INFLUENT CONCENTRATION, AND CUMULATIVE POUNDS OF RECOVERED ORGANIC CARBON
SECOND 2009 SEMIANNUAL MONITORING EVENT
 CHEVRON CINCINNATI FACILITY, HOOVEN, OHIO
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GULF PARK LAYOUT

SECOND 2009 SEMIANNUAL MONITORING EVENT

CHEVRON CINCINNATI FACILITY

HOOVEN, OHIO

Checked By: Scale: Date:Drawn By: File:
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FIGURE 5-1
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NOTE: THE BASEMAP CONTOURS SHOWN ARE FROM THE HAMILTON COUNTY GIS DATABASE, DATED

JULY 2004.  SINCE THIS TIME, THE EAST BANK OF THE GREAT MIAMI RIVER HAS ERODED TO VARYING

DEGREES INLAND ALONG THE PARK.  THE PORTION OF THE SHEET PILE BARRIER ALIGNMENT

PARALLEL TO THE RIVER APPROXIMATES THE CURRENT (2009) 460 FT-MSL CONTOUR (BY DESIGN).
WHILE THE RIVERBANK HAS SHIFTED EASTWARD BETWEEN 2 - 6 FT IN THIS AREA, THE SHEET PILE

BARRIER ALIGNMENT SHOWN REPRESENTS THE ACTUAL BARRIER LOCATION RELATIVE TO OTHER

STATIONARY SITE FEATURES (E.G., STRUCTURES, ROADS, & WELLS).  BASEMAP CONTOURS ON

FUTURE GULF PARK FIGURES WILL BE UPDATED UPON AVAILABILITY FROM HAMILTON COUNTY.



FIGURE 5-2. HYDROGRAPHS AND TRIGGER LEVELS FOR TH-2 AND GPW-5S (2006-2009)
SECOND 2009 SEMIANNUAL MONITORING EVENT
 CHEVRON CINCINNATI FACILITY, HOOVEN, OHIO

201006_TriggerHydrograph_FIG-5-2 1 of 1

460

465

470

475

480

G
ro

un
dw

at
er

 E
le

va
tio

n 
(ft

-a
m

sl
)

Date

GPW-5S

TH-2

GPW-5S Trigger

TH-2 Trigger

Maximum
Elevations 

Represent Flood 




